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A  CAPACITIVE  PNEUMOELECTRIC  ALTERNATING-CURRENT  GENERATOR 


l 
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| 

Conversion  of  the  energy  of  compressed  gases  into  electricity 
presupposes  the  use  of  two  separate  converters :  compressed-gas  energy 
to  mechanical  energy  and  mechanical  to  electrical  energy;  this  results 
in  unsatisfactory  trans format ion  efficiency. 

The  generator  proposed  here,  which  represents  a  design  combina¬ 
tion  of  the  above  converters,  simplifies  the  construction,  reduces  the 
size  of  the  apparatus,  and  improves  conversion  efficiency.  In  it,  en¬ 
ergy  is  generated  by  variation  of  the  mutual  capacitances  of  fixed 
plates  and  moving  insulated  belts,  which  execute  a  traveling-wave  mo¬ 
tion  when  acted  upon  by  gas  impulses . 

Figure  1  shows  the  design  of  the  capacitive  pneumoelectric  gen¬ 
erator;  Fig.  2  shows  the  generator  in  section  with  the  moving  elements 
in  their  working  position;  Fig.  3  is  a  graphical  representation  of  the 
time  dependence  of  the  mutual  capacitances  between  the  plates  and  the 
belts;  Fig.  4  shows  the  voltage  of  the  capacitive  generator  as  a  func¬ 
tion  of  load  resistance. 
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The  generator  is  a  dielectric  housing  containing  long  rectangular- 
section  passages  formed  by  the  walls  1  with  the  metallic  plates  a,  b, 
c  built  into  them  and  wall  2  with  plates  a',  b’,  c’ ,  together  with  the 
side  walls  3- 

An  elastic  belt  4  covered  with  a  layer  of  high-strength  dielec¬ 
tric  and  secured  to  the  passages  by  means  of  the  straps  5,  which  act 
simultaneously  as  current  leads,  is  placed  within  each  passage. 

The  parts  of  the  elastic  belts  projecting  between  the  straps  in 
the  form  of  the  tongues  6  perform  self-oscillations  in  the  presence  of 
a  gas  flow. 

This  is  accon?>lished  by  feeding  the  working  gas  alternately  into 
the  chambers  of  the  passages  above  and  below  the  belts.  As  a  result, 
the  latter  will  execute  their  traveling-wave  motion. 

During  displacement  in  one  direction,  the  tongue  angles  of  attack 
do  not  change  sign. 

At  the  extreme  positions,  the  angle  is  changed  by  means  of  the 
arc-shaped  depressions  7.  The  vibrations  of  all  tongues  are  synchro¬ 
nized  by  the  mechanical  couplers  8. 

The  undulating  motion  of  the  elastic  belts  gives  rise  to  periodic 
variation  of  the  mutual  capacitances  between  the  fixed  plates  and  the 
elastic  belts  (Pig.  3).  To  obtain  electric  power,  it  is  necessary  to 
supply  an  excitation  voltage  to  the  elastic  belts  and  to  connect  a 
load  to  the  parallel-connected  fixed  plates. 

When  the  length  of  the  traveling  wave  is  three  times  that  of  the 
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fixed  plates,  the  voltages  across  loads  connected  to  plates  a-a',  b-b' 
and  c-c'  will  be  time-shifted  by  120°,  i.e.,  they  form  a  three-phase 

system. 


Object  of  Invention 

1.  Capacitive  pneumoelectric  alternating-current  generator,  in 
which  the  energy  of  compressed  gases  is  converted  into  electricity  by 
mechanical  variation  of  the  mutual  capacitances  between  separate  simi¬ 
larly  charged  parts  of  the  machine,  characterized  by  the  fact  that, 
with  the  purpose  of  improving  the  utilization  of  the  compressed-gas 
energy,  it  is  made  in  the  form  of  longitudinal  rectangular-section 
channels  whose  walls  are  fixed  insulated  plates,  while  the  moving  part 
takes  the  form  of  insulated  belts  placed  inside  the  passages  and  exe¬ 
cuting  a  traveling-wave  motion  under  the  action  of  gas  impulses. 

2.  Generator  according  to  point  1,  characterized  by  tongue-type 
gas  distributors  mounted  at  the  entries  into  the  passages  and  perform¬ 
ing  self-oscillations  under  the  Influence  of  aerodynamic  forces. 
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A  TERNARY  LOGIC  CIRCUIT 


Ternary  logic  circuits  containing  transistors  with  different 
types  of  conductivity  are  known. 

The  circuit  proposed  here  is  distinguished  by  the  fact  that  a 
tristable  threshold  tunnel-diode  pair  is  connected  at  its  input. 

This  increases  the  reliability  and  logical  potentialities  of  the 
system. 

Figure  1  shows  a  circuit  with  three  stable  states;  Fig.  2  shows 
the  volt-ampere  characteristic  of  the  tunnel-diode  pair,  which  has  the 
following  characteristic  segments:  AB,  CD,  DE  and  FG  with  positiye  re¬ 
sistances  and  BC  and  EF  with  negative  resistances. 


Fig.  2 
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The  circuit  contains  transistor  1  ( p-n-p  c  nductivity)  and  tran¬ 
sistor  2  ( n-p-n  conductivity),  resistances  3  and  4  in  the  collector 
circuits,  the  coupling  resistances  5  and  6,  and  the  two  countercon- 
nected  tunnel  diodes  7  and  8. 

The  supply  voltages  are  denoted  by  E.  and  E.  . 

K  1  K  2 

The  circuit  operates  as  follows. 

As  follows  from  the  characteristic  shown,  the  operation  of  the 
circuit  containing  two  tunnel  diodes  connected  in  series  and  opposed 
is  characterized  by  the  following  regimes: 

Regime  1  is  characterized  by  the  fact  that  for  values  of  the  cur¬ 
rent  through  the  tunnel  diodes 


1?--Chju 

the  voltage  (^d)  at  point  9  of  the  circuit  does  not  exceed  the  value 
of  which  is  of  the  order  of  tens  of  millivolts,  and  varies  in¬ 

significantly  with  variation  of  TTD. 

The  characteristic  segments  CD  and  ED  correspond  to  this  regime. 

Regime  2  is  characterized  by  the  fact  that  for  values  of  the  cur¬ 
rent  through  the  tunnel  diodes 

the  operating  point  on  the  characteristic  moves  Jumpwise  onto  a  seg¬ 
ment  with  positive  resistance  ( EG  if  JTD  >  0,  and  AB  if  ITD  <  0). 

In  this  case,  the  voltage  U d  at  point  9  is  found  to  be  larger 
than  and  is  of  the  order  of  several  hundred  millivolts. 

When  a  signal  of  the  order  of  a  few  volts  (which  corresponds  to 
actual  operating  cona^^ms  with  semiconductor  elements)  is  applied  to 
the  circuit  input,  the  voxtage  V  >  £/TD  is  established  at  point  9,  one 

of  the  transistors  (Tj  or  T 2)  is  blocked  and  the  signal  ^vykh  is  of 
the  order  of  a  few  volt" . 

When  signals  whose  magnitude  is  determined  by  the  zero  drift  of 
the  circuit  output  signal  are  applied  at  the  circuit  input,  the  volt¬ 
age  tfd  at  point  9  is  found  to  be  such  that  U d  <  t/TD,  and  in  this  case 

the  signal  at  the  circuit  output  has  zero  potential  accurate  to  tenths 
of  a  millivolt. 

Thus,  when  circuits  with  three  stable  states,  based  on  semicon¬ 
ductor  devices  with  different  conductivity  types  and  containing  a  pair 
of  tunnel  diodes  connected  in  series  and  opposed  at  the  input  are  con¬ 
nected  in  series,  no  amplification  of  the  signal  resulting  from  zero 
drift  in  one  of  the  stages  occurs  in  subsequent  stages.  This  makes  it 
possible  to  construct  circuits  of  practically  any  desired  degree  of 
complexity.  1 
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The  zero-potential  drift  of  a  semiconductorized  circuit  using 
different  conductivity  types  is  determined  by  the  specific  conditions 
of  its  operation:  collector  voltage  instability,  scatter  of  circuit- 
element  parameters,  and  the  influence  of  temperature.  This  magnitude 
determines  the  types  of  tunnel  diodes  selected.  Here,  the  following 
requirements  are  laid  down  for  their  characteristics:  the  peak  voltage 
UTD  must  exceed  the  drift  of  zero  potential  that  is  possible  under  the 

circuit  operating  conditions  in  question. 

The  circuit  proposed  is  simple  and  reliable,  and  can  perform  logi¬ 
cal  operations  that  form  a  complete  system  of  logical  operations  —  in¬ 
verse  AND  and  inverse  OR. 


For  example,  the  high  potential  is  denoted  by  "2,"  the  low  poten¬ 
tial  by  "1,"  and  zero  potential  by  "0." 


If  the  amplitude  of  each  of  the  input  signals  x,  y  ensures  the 
condition 


we  obtain 


x 


o 

0 

0 

2 

2 


4 

y 


6 

2 

1 

2 
A 
0 
2 


OR 


2 

'0 

0 

o 

\ 
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If  the  condition  (JTD)vkh 
of  the  signals  x,  y,  we  obtain 


>  -^tD3  is  satisfied  by  combined  action 


x 


o 

0 

0 

2 

2 

3 


y 

1 

2 
2 
1 
0 
2 
1 
0 
2 


OR 

2 

0 

0 

0 

0 

0 

0 

0 
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Object  of  Invention 


Ternary  logic  circuit  built  around  transistors  with  different 
conductivity  types  and  grounded  emitters,  with  a  base-emitter  Junction 
serving  as  its  input,  eharaeteriaed  by  the  fact  that  a  network  of  two 
tunnel  diodes  connected  in  series  and  opposed  is  connected  at  its  in¬ 
put. 
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AN  ANALOG-TO-DIGITAL  CONVERTER 


Known  analog-to-digital  converters  contain  a  nonlinear  two-ter¬ 
minal  network,  for  example,  a  diode  or  triode  working  with  reverse 
bias  and  bracketed  by  capacitance  feedback. 

Although  they  are  highly  precise,  their  circuits  are  complex.  The 
converter  described  here  has  a  simpler  circuit.  Its  accuracy  is  suffi¬ 
cient  for  use  as,  for  example,  a  telemetry-system  unit.  The  converter 
may  be  of  either  the  vacuum-tube  or  transistor  type.  The  circuit's  op¬ 
eration  is  based  on  the  use  of  a  nonlinear  semiconductor  two-terminal 
network  working  with  a  back-biased  p-n  junction  on  the  segment  of  the 
volt-ampere  characteristic  corresponding  to  negative  resistance.  The 
circuit  uses  an  amplifier  stage  whose  input  is  connected  to  the  source 
of  the  voltage  to  be  converted,  while  its  output  is  connected  to  the 
common  point  of  the  capacitance  and  the  nonlinear  two-terminal  network. 

The  drawing  shows  the  schematic  diagram  of  the  converter  (vacuum- 
tube  version) . 


Electron  tube  1  is  connected  as  a  linear  amplifier.  The  dc  voltage 
yvkh  ’  whose  magnitude  is  subject  to  conversion,  is  applied  to  the  tube 

grid.  A  rectangular  pulse  that  provides  for  displacement  of  the  diode 
operating  point  in  the  reverse  direction  and  has  a  duration  calibrated 
for  the  maximum  possible  signal  for  conversion  Is  applied  to  diode  2. 
The  pulse  amplitude  U  corresponds  to  the  onset  of  generation  (negative 

resistance  on  the  volt-ampere  characteristic  of  the  diode's  back-biased 
p-n  Junction).  On  simultaneous  action  of  ^vl<h  and  Vm ,  the  first  genera¬ 
tion  peak,  which  corresponds  in  time  to  the  leading  edge  of  the  trig¬ 
gering  pulse,  is  shunted  by  capacitor  3-  Then,  shunting  the  tube  load 
of  the  diode,  the  capacitance  instantaneously  shifts  it  to  the  heavy- 
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current  regime.  Since  the  resistance  of  the  diode  is  small  at  this 
time,  capacitor  3  can  charge  within  a  very  short  time  almost  to  the 
full  amplitude  of  the  triggering  pulse.  Here  a  positive  potential  ap¬ 
pears  on  the  plate  connected  to  the  diode  and  returns  the  diode  into 
the  region  of  small  voltages  and  currents.  This  is  followed  by  dis¬ 
charge  of  capacitor  3  across  the  tube  load.  The  discharge  time  is  pro¬ 
portional  to  the  tube  resistance,  which  varies  linearly  as  a  function 
of  the  input  voltage  £/vkh«  The  capacitor  discharges  to  a  voltage  whose 

difference  from  the  triggering-pulse  amplitude  is  capable  of  returning 
the  diode  to  the  "heavy -current"  mode.  This  process  is  repeated  many 
times  as  long  as  there  is  a  triggering  pulse.  The  repetition  frequency 
and,  consequently,  the  duration  and  number  of  output  pulses  are  linear 
functions  of  the  input-signal  amplitude  i.i  operation  on  the  linear  seg¬ 
ment  of  the  plate-grid  characteristic  of  the  tube.  Thus,  the  linear 
conversion  formula  may  be  written: 


where  n  is  the  number  of  pulses  at  the  output;  k  is  a  coefficient  of 
proportionality . 

Two  outputs,  4  and  5,  may  be  provided. 

The  pulse  voltage  amplitude  at  output  4  is  almost  equal  to  the 
triggering  amplitude  Um,  while  the  current  is  determined  by  the  tube 

internal  resistance  and  the  load  resistance  into  the  signal  current 
output,  which  is  characterized  by  a  small  voltage,  but  a  large  current 
and  short  duration. 

The  resistance  7  in  the  circuit  of  capacitor  3  is  made  small  when 
a  semiconductor  device  of  low  capacity  is  used  as  the  nonlinear  two- 
terminal  network. 


Its  rating  is  0.1-10  ohms. 

A  diode  may  be  replaced  by  a  transistor,  connected  as  a  diode  in 
accordance  with  the  high  breakdown  voltage. 

It  is  preferable  to  use  switching  diodes  or  transistor  Junctions 
having  high  breakdown  voltages  as  nonlinear  two-terminal  networks, 
since  they  are  well-matched  to  the  plate-supply  regime  of  the  electron 
tubes.  The  tube  may  be  either  a  triode  or  a  pentode. 


Object  of  Invention 


Analog-to-digital  converter  containing  a  nonlinear  two-terminal 
network,  for  example  a  diode  or  a  triode  connected  as  a  diode,  working 
with  back  bias  and  covered  by  capacitive  feedback,  charaeteriaed  by 
the  fact  that,  with  the  purpose  of  simplifying  the  device,  a  linear 
amplifier  is  used  as  the  load  of  the  nonlinear  two-terminal  network, 
with  the  amplifier  input  connected  to  the  source  of  the  voltage  to  be 
converted,  while  its  output  is  connected  to  the  common  point  of  the 
capacitor  and  the  nonlinear  two-terminal  network. 
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A  RELAXATION  OSCILLATOR  WITH  AN  LC  RESONANT  CIRCUIT 

Relaxation  oscillator  circuits  using  an  LC  resonant  network  and  a 
thyristor  (silicon  controlled  rectifier)  are  known.  In  these  genera¬ 
tors,  frequency  stability  is  determined  basically  by  the  stability  of 
the  LC-network  parameters.  However,  the  presence  of  the  diode  in  the 
charging  circuit  renders  the  pulse  repetition  frequency  somewhat  un¬ 
stable  due  to  the  introduction  of  a  nonthermostable  nonlinear  resist¬ 
ance  into  the  circuit.  Moreover,  such  a  relaxation  oscillator  has  poor 
dependability  because  of  the  presence  of  the  additional  diode  and  the 
impossibility  of  providing  a  standby  for  each  thyristor  element  with¬ 
out  incurring  a  substantial  weight  and  bulk  penalty  in  the  apparatus 
as  a  whole.  The  presence  of  galvanic  coupling  through  the  thyristor 
input  circuit  and  its  direct  control  of  the  circuit  current  render  it 
Impossible  in  the  general  case  to  match  the  wave  impedance  of  the  cir¬ 
cuit  to  the  impedance  of  the  thyristor  input  circuit.  This  results  in 
deterioration  of  the  frequency  stability  of  the  relaxation  oscillator. 

The  relaxation  oscillator  proposed  here  differs  from  the  known 
types  in  that  a  pulse  transformer  is  used  in  it  instead  of  the  diode 
in  the  thyristor  control  circuit.  This  has  made  it  possible  to  improve 
frequency  stability  and  increase  the  power  of  the  generated  pulses.  To 
improve  reliability,  reserve  thyristors  are  used,  with  their  control 
electrodes  connected  to  separate  secondary  windings  of  the  pulse  trans¬ 
former. 

The  schematic  diagram  of  the  subject  relaxation  oscillator  is 
shown  in  Fig.  1;  Fig.  2  shows  the  element -for-element  backup  thyristor 
system. 


The  oscillator  works  as  follows. 

When  the  dc  voltage  is  applied,  the  resonance  discharge  process 
of  capacitor  1  begins.  When  the  voltage  across  the  capacitor  has 
reached  its  maximum  value,  the  capacitor's  discharge  process  begins 
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across  the  power  source  and  simultaneously  a  voltage  is  applied  to  the 
primary  of  transformer  2  and,  transformed  into  the  secondary  winding, 
tends  to  switch  in  thyristor  3.  When  the  circuit  current  has  increased 
to  a  certain  magnitude,  the  thyristor  is  switched  in  and  the  voltage 
from  the  capacitor  is  applied  to  pulse  transformer  ,  which  is  coupled 
with  the  load.  A  high-frequency  capacitor  recharging  process  takes 
place  in  the  relaxer,  and  the  corresponding  pulses  go  into  the  load. 

The  pulse  width  is  determined  by  the  capacitance  of  the  capacitor,  the 
load  parameters,  and  the  primary  inductance  of  the  pulse  transformer. 

After  termination  of  the  high-frequency  capacitor  recharging  proc¬ 
ess,  thyristor  3  is  switched  out  and  the  capacitor  begins  to  charge. 

Since  the  frequency  of  the  capacitor  recharging  process  is  far  in 
excess  of  the  LC-circuit  resonant  frequency,  the  capacitor  charging 
process  takes  place  for  all  practical  purposes  with  zero  initial  con¬ 
ditions,  and  the  pulse  repetition  rate  depends  only  slightly  on  the 
load  parameters. 

Transformer  2  is  made  in  the  form  of  a  peak  transformer,  and  its 
resistance  in  the  capacitor-charging  process  is  negligibly  small.  The 
transformation  ratio  of  the  device  is  selected  on  the  basis  of  obtain¬ 
ing  maximum  relaxer  stability. 

Hie  relaxation  oscillator  proposed  here  makes  it  possible  to  pro¬ 
vide  element -for-element  backups  for  the  thyristors,  for  example,  by 
using  the  circuit  shown  in  Fig.  2,  and  makes  possible  a  considerable 
increase  in  stability  and  in  the  power  of  the  pulses  generated. 

The  generator  can  be  used  in  automatic  systems  and  pulsed  systems 
when  it  is  necessary  to  obtain  short  powerful  pulses  at  a  high  repeti¬ 
tion  frequency  and  with  high  stability  through  variation  of  the  ambient 
conditions  affecting  the  oscillator. 

Object  of  Invention 

1.  Relaxation  oscillator  with  LC  resonant  circuit,  containing  a 
thyristor,  a  diode  and  a  pulse  transformer,  characterized  by  the  fact 
that,  with  the  purpose  of  Improving  frequency  stability  and  increasing 
generated  pulse  power,  the  primary  winding  of  the  pulse  transformer  is 
connected  in  series  with  the  LC  circuit,  while  its  secondary  winding 
is  series-connected  into  the  circuit  of  the  thyristor  control  elec¬ 
trode. 

2.  Oscillator  according  to  point  1,  characterized  by  the  fact 
that,  in  order  to  improve  reliability,  additional  thyristors  are  used, 
with  their  control  electrodes  connected  to  separate  secondary  windings 
of  the  pulse  transformer. 
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A  PULSE  STRETCHER 


Pulse  stretchers  for  digital  pulse-length  meters  containing  an 
input  charging-current  stabilizer  are  known.  The  stabilizer  output  is 
connected  to  the  plate  of  a  diode  between  whose  cathode  and  "ground" 
there  is  a  storage  capacitor,  which  is  connected  to  the  discharge-cur¬ 
rent  stabilizer  and  the  amplitude  comparator.  When  the  measurement 
ranges  are  switched  in  these  instruments,  it  is  necessary,  in  order  to 
obtain  the  same  measurement  error  in  all  ranges,  to  change  the  charging 
current  or  the  storage  capacitor,  with  a  simultaneous  change  in  the 
filling-pulse  counting  rate,  i.e.,  the  operating  regime  of  the  instru¬ 
ment  must  be  changed. 

The  pulse  stretcher  proposed  here  differs  from  the  known  types  in 
that  additional  capacitors  are  included  between  the  diode  plate  and 
"ground"  across  the  range  switch.  This  makes  it  possible  to  maintain 
the  same  instrument  operating  regime  when  the  ranges  of  measurement 
are  changed. 

The  drawing  shows  a  block  diagram  of  the  proposed  instrument. 


The  pulse  to  be  measured  is  fed  to  the  charging-current  stabilizer 
1.  During  action  of  the  pulse,  the  storage  capacitor  2  is  charged 
across  the  decoupling  diode  3  by  the  stabilizer  direct  current.  The 
increase  in  the  voltage  across  the  capacitor  is  proportional  to  the 
duration  of  the  input  pulse.  At  the  end  of  the  pulse  to  be  measured, 
the  diode  closes  and  the  capacitor  is  discharged  slowly  by  the  direct 
current  of  the  discharge-current  stabilizer  4.  The  discharge  time  is 
directly  proportional  to  the  voltage  increment  acquired  by  the  capaci¬ 
tor  and,  consequently,  to  the  duration  of  the  pulse.  At  the  beginning 
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of  charging  and  the  end  of  discharging  of  the  capacitor,  sharp-peaked 
pulses  appear  at  the  output  of  amplitude  comparator  5  and  are  fed  to 
the  shading  device  6,  which  puts  out  a  rectangular  pulse  whose  duration 
is  equal  to  the  time  interval  between  the  sharp-peaked  pulses. 

The  coefficient  of  pulse  widening  (the  ratio  of  the  duration  of 
the  pulse  at  the  shaping-device  output  to  the  duration  of  the  measured 
pulse)  is  determined  by  the  expression 


where  Ij  is  the  capacitor  charging  current;  I2  is  the  capacitor  dis¬ 
charge  current. 

The  width  of  the  pulse  taken  from  the  output  of  unit  6  is  measured 
by  the  digital  meter. 

For  measurements  in  another  range  of  pulse  duration,  one  of  the 
additional  capacitors  8,  9,  .  ..,  n  is  connected  across  selector  7-  The 
charging  rate  of  capacitor  2  will  then  be  reduced.  At  the  end  of  the 
input  pulse,  the  additional  capacitor  discharges  through  the  charging- 
current  stabilizer  and  has  no  influence  on  the  discharging  process  of 
capacitor  2. 

Thus,  the  duration  of  the  stretcher  output  pulse  varies  within 
the  same  limits  in  each  of  the  ranges. 

The  pulse-widening  coefficient  is  varied  by  varying  the  total  ca - 
pacitance  of  the  capacitors  during  the  charging  process.  The  widening 
coefficient  is  then  determined  by  the  expression 


where  Cn  is  the  storage-capacitor  capacitance;  is  the  capacitance 
of  the  additional  capacitor. 

The  parameters  of  the  other  elements  in  the  instrument  remain  un¬ 
changed  when  the  range  of  measurement  is  switched. 

Object  of  Invention 

Pulse  stretcher  for  a  digital  pulse-width  meter,  containing  an 
input  charging-current  stabilizer  to  whose  output  is  connected  the 
plate  of  a  diode  between  whose  cathode  and  "grouna"  a  storage  capacitor 
is  inserted  and  connected  to  the  discharge-current  stabilizer  and  amp¬ 
litude  comparator,  characterized  by  the  fact  that,  with  the  purpose  of 
ensuring  constancy  of  the  instrument's  operating  mode  when  ranges  of 
measurement  are  switched,  additional  capacitors  are  connected  between 
the  diode  plate  and  "ground"  through  the  range  selector  switch. 


FTD-HT-67-1 1 1  (e) 


19 


Manu¬ 
script  [Transliterated  Symbols] 

“age 

No. 

2  h  *  n  =  nakopitel ' nyy  =  storage 

2  n  =  d  =  dopolnitel'nyy  =  additional 
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DEVICE  FOR  HERMETIC  JOINING  OF  TWO  PIPES 

Devices  for  hermetic  Joining  of  two  pipes,  made  in  the  form  of 
end  fittings  mounted  on  the  pipes  and  equipped  with  built-in  spring- 
loaded  gate  valves  to  seal  the  pipes  when  they  are  disconnected  and 
connected  by  means  of  a  captive  nut. 

To  relieve  the  threaded  joint  of  the  internal-pressure  forces, 
the  device  described  here  is  provided  with  a  hermetic  relieving  cham¬ 
ber,  which  is  located  in  one  of  the  end  fittings  and  bounded  by  a 
cylinder  coaxial  with  the  fitting  body  nd  by  the  gate-valve  rod.  To 
ensure  tightness  of  the  end  fittings,  W -shaped  grooves  with  rubber 
vulcanized  into  them  are  made  in  the  gate  valves. 


The  device  described  is  shown  in  the  drawing. 


The  device  for  hermetic  connection  of  two  pipes  consists  of  the 
end  fittings  1  and  2,  which  are  secured  to  the  pipe  sections  to  be 
Joined,  the  gate  valves  3  and  4,  the  hermetic  chamber  5  in  end  fitting 
1,  and  the  captive  nut  6  with  sleeve  7,  which  is  used  in  manual  con¬ 
necting  and  disconnecting  of  the  pipes. 

In  the  disconnected  state,  the  end  fittings  are  closed  by  the 
gate  valves,  in  which  the  knife  rings  8  and  9  are  pressed  against  the 
rubber  packings  in  grooves  10  and  11. 

In  its  interaction  with  the  knife  ring,  the  W-groove  presses  tne 
rubber  vulcanized  into  the  groove  and  seals  the  connection.  In  auto¬ 
matic  or  manual  connecting  of  the  pipes,  the  two  end  fittings  are  cen¬ 
tered  on  one  another  along  surface  12  of  the  projection  13  of  fitting 
2  and  the  rod  14  of  fitting  1.  As  the  fittings  move  together,  overcom¬ 
ing  the  resistance  of  spring  15  and  the  liquid  in  fitting  2,  fitting  1 
shifts  plunger  16  toward  the  right  and  fitting  2,  overcoming  the  re¬ 
sistance  of  spring  17  and  the  liquid  In  fitting  1,  moves  rod  14  to  the 
left. 


When  Joining  of  the  pipes  has  been  completed,  sealing  of  the 
Joint  is  provided  by  the  interaction  of  knife  18  with  the  packing  in 
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groove  11  and  knife  19  with  the  packing  in  groove  10.  The  hermetic 
chamber  5  lowers  the  hydrostatic  forces  that  tend  to  push  fittings  1 
and  2  apart,  by  reducing  the  area  acted  upon  by  the  fluid  pressure 
when  the  pipelines  are  joined. 

The  device  described  here  makes  it  possible  to  simplify  the  con- 
struction  of  hydraulic  systems  and  improve  their  operating  reliability, 
as  well  as  to  connect  pipelines  carrying  working  fluids  under  high 
pressures. 


Object  of  Invention 

1.  Device  for  hermetic  joining  of  two  pipelines,  made  in  the  form 
of  end  fittings  secured  to  the  pipelines,  these  fittings  being  pro¬ 
vided  with  built-in  spring-loaded  gate  valves  to  close  the  pipelines 
when  they  are  disconnected  and  connected  with  one  another  using  a  cap¬ 
tive  nut,  characterized,  by  the  fact,  with  the  purpose  of  relieving  the 
threaded  joint  of  internal  pressure  forces,  the  device  is  provided 
with  a  hermetic  relieving  chamber  in  one  of  the  end  fittings,  this 
chamber  being  bounded  by  a  cylinder  coaxial  with  the  body  of  the  fit¬ 
ting  and  by  the  gate-valve  stem. 

2.  Device  according  to  point  1,  characterized  by  the  fact  that 
with  the  purpose  of  sealing  the  end  fittings,  W-shaped  grooves  with 
rubber  vulcanized  into  them  are  made  in  the  gate  valves. 
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A  LASER  GYROSCOPE  WITH  QUARTZ  RESONATOR 

In  known  laser  gyroscopes,  the  construction  of  the  resonators 
that  they  incorporate  has  Inadequate  rigidity  properties,  and  this  im¬ 
poses  limits  on  the  sensitivity  and  stability  of  the  gyroscopes. 

The  invention  proposes  a  laser  gyroscope  in  which  rigidity  is  en¬ 
sured  by  making  the  resonator  of  two  joined  quartz  plates  with  quartz 
mirrors  bonded  onto  them. 

The  drawing  presents  a  diagram  of  a  quartz  laser  gyroscope  with  a 
sectional  view  through  K-K. 
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The  light  beam  Is  reflected  from  mirrors  A,  B,  C ,  D  and  passes 
along  cavity  1  of  the  resonator,  which  is  formed  from  the  two  Joined 
quartz  plates  2,  3.  Holes  4  and  5  in  the  plates  are  for  bonding  in  the 
electrodes,  evacuating  air  and  filling  the  resonator  volume  with  the 
working  gas. 


Object  of  Invention 


Quartz-resonator  laser  gyroscope,  characterized  by  the  fact  that, 
in  order  to  ensure  rigidity  of  the  laser  gyroscope,  the  resonator  is 
formed  from  two  Joined  quartz  plates  with  quartz  mirrors  bonded  onto 
them. 
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DEVICE  FOR  SIMULATION  OF  AERODYNAMIC  LOAD  ON  COMPONENTS  OF  AN  AIRCRAFT 


Rubber  cables  with  one  end  attached  to  the  test  object  and  the 
other  to  a  stationary  part  of  the  scaffolding  and  rope  systems  in 
which  one  end  of  the  rope  is  secured  to  the  test  object,  while  the 
other  is  thrown  over  a  fixed  pulley  and  connected  to  a  counterweight 
block  or  a  hydraulic  power  cylinder,  are  used  to  simulate  aerodynamic 
loads  on  landing-gear  doors,  struts,  etc.,  in  static  testing. 

Apart  from  being  cumbersome,  such  systems  have  an  essential  short¬ 
coming:  the  arm  at  which  the  applied  force  acts  varies  over  the  travel 
of  the  object  being  tested,  and  this  makes  it  impossible  to  use  these 
systems  to  test  objects  with  large  deflection  angles;  it  also  requires 
complex  systems  to  satisfy  the  necessary  law  of  force  variation  over 
the  object's  travel. 

The  invention  proposes  a  device  for  simulation  of  aerodynamic 
load  on  elements  of  an  aircraft  such  as  landing  gear  doors  and  struts, 
etc.,  in  the  course  of  static  testing.  The  device  consists  of  a  frame 
with  drums  and  suspension  elements  and  a  loading  system  with  a  cylin¬ 
der,  beam,  ropes  and  straps.  The  axis  of  the  frame  suspension  elements 
coincides  with  the  rotation  axis  of  the  object  being  tested.  The  frame 
of  the  loading-strap  system  is  attached  to  the  test  object,  and  the 
cables  run  over  drums  to  the  beam  and  loading  cylinder. 

The  drawing  presents  a  schematic  diagram  of  the  apparatus. 

The  drums  2  and  ropes  3  are  rigidly  attached  to  frame  1.  The 
other  ends  of  the  ropes  are  secured  to  beam  4,  to  which  the  loading 
cylinder  5  is  attached.  The  test  object  7  and  its  lower-retract  device 
8  are  loaded  from  the  frame  through  the  system  of  loading  straps  6. 

The  rotation  axis  of  the  frame  coincides  with  that  of  the  test  object. 

Bracket  9,  which  has  several  holes  for  connection  to  the  lever 
system  and  straps,  is  provided  on  the  frame  to  improve  standardization 
and  to  provide  for  the  necessary  direction  of  the  aerodynamic  force 
being  simulated.  Multigroove  drums  with  various  diameters  can  be 
mounted  on  the  frame. 

The  arm  h  at  which  the  simulated  aerodynamic  force  is  applied  re¬ 
mains  constant  as  the  test  object  is  rotated;  hence  It  becomes  pos¬ 
sible  to  produce  any  law  of  variation  of  the  aerodynamic  load  on  the 
test  object. 


Object  of  Invention 


Device  for  simulation  of  aerodynamic  load  on  components  of  an 
aircraft,  usually  control  surfaces,  ailerons,  and  landing  gear  doors, 
incorporating  a  frame  with  drums  and  suspension  assemblies  and  a  load- 
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ing  system  with  a  cylinder,  beam,  ropes  and  straps,  characterize i  by 
the  fact  that,  with  the  purpose  of  loading  test  objects  that  deflect 
through  large  angles  and  simplifying  adjustment  of  the  simulated  force 
applied,  the  axis  of  the  frame  suspension  units  is  placed  in  coinci¬ 
dence  with  the  rotation  axis  of  the  test  object,  with  the  frame  con¬ 
nected  by  a  system  of*  loading  straps  and  the  test  object  and  ropes  via 
drums  to  the  beam  and  loading  cylinder. 
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AN  ADJUSTABLE  WIND-TUNNEL  NOZZLE 


Known  adjustable  wind-tunnel  nozzles  with  a  rigid  inlet  section 
that  traverses  under  the  action  of  two  drives  and  a  flexible  outlet 
section  that  forms  the  curvilinear  ; art  of  the  nozzle  with  the  a.d  o.' 
two  or  three  drives  are  capable  of  delivering  satisfactory  worklnr- 
fluid  flow  uniformity  only  in  a  narrow  range  of  Mach  numbers  (M 

•aser 

=  ±0.2-0. 3).  This  result  cannot  h**  obtained  ever  a  broader  rang'-  rf 
Mach  numbers  (from  subsonic  to  V.  =  7.p-4)  because  the  contour  of  -.he 
supersonic  nozzle  consists  of  t  .o  earls  on  the  flexible  outlet  sect: 
a  curvilinear  part  with  nonsor '  curvet. "  re  and  a  rectilinear  tart  who;-- 
length  is  a  function  of  Mach  number.  -'I  vlously,  it  is  imposs'ols  to 
bend  the  plate  witn  2  or  3  drives  in  such  a  way  that  the  rad. us  cf 
curvature  and,  consequently,  t-.c  oendir:.'  moment  will  be  zerc  on  one 
part  of  it  and  nonzero  on  anotuer  part. 

The  essence  of  the  invention  consists  in  the  fact  that  the  pro¬ 
posed  adjustable  nozzle,  which  incorporates  a  rigid  plate  on  which  the 
flexible  section  of  the  adjustable  nozole  bears  and  by  means  of  which 
a  rectilinear  profile  section  is  formed  in  the  terminal  outlet  part  f 
the  nozzle,  makes  it  possible  to  obtain  a  more  uniform  velocity 
number)  field  and,  further,  to  account  for  the  influence  of  the  ^low 
boundary  layer  in  the  working  section  of  the  wind  tunnel  for  a  broader 
range  of  Mach  numbers. 

The  nozzle  profile  in  the  vertical  plane  of  the  section  is  formed 
with  the  aid  of  five  drives  mounted  on  the  rigid  surface  of  the  wind 
tunnel,  whose  rigid  inlet  section  is  hinged  to  one  drive  and  oears 
against  the  hinged  receptacle  in  the  other  drive.  The  flexible  outlet 
section  is  hinged  to  two  drives  and  rigidly  connected  to  another.  The 
end  of  the  flexible  outlet  section  of  the  nozzle  is  rigidly  attached 
to  a  support  plate,  the  end  of  which  is  joined  to  the  rigid  surface  of 
the  wind  tunnel  in  such  a  way  that  it  can  move  about  the  horizontal 
axis.  The  support  plate  provides  a  rectilinear  section  at  the  end  of 
the  flexible  part  of  the  nozzle  either  parallel  or  at  an  angle  to  the 
wind-tunnel  axis  by  means  of  one  drive,  and  curvature  of  the  initial 
section  of  the  flexible  nozzle  part  1^  provided  with  two  drives. 

The  essentials  of  the  invention  are  illustrated  by  the  drawing, 
which  shows  the  adjustable  wind-tunnel  nozzle. 

The  nozzle  consists  of  the  rigid  inlet  section  1  with  drives  2 
and  3,  and  the  flexible  outlet  section  4  with  drives  5,  6  and  7.  Tht 
part  of  the  flexible  outlet  section  whose  curvature  mus:  be  zero,  bears 
against  the  rigid  plate  8,  which  is  mounted  on  the  tunne  housing  9  in 
such  a  way  that  corrections  can  be  introduced  for  the  thickness  of  the 
boundary  layer  in  both  subsonic  and  supersonic  work  with  the  nozzle. 
This  is  brought  about  by  turning  tne  rigid  plate  on  axle  10. 
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Adjustable  nozzle  for  wind  tunnels  with  rigid  inlet  and  flexible 
outlet  sections,  characterized  by  the  fact  that,  with  the  purpose  of 
obtaining  a  more  uniform  Mach-number  field  with  correction  for  bound¬ 
ary-layer  thickness,  it  incorporates  a  rigid  plate  to  form  the  recti¬ 
linear  section  of  the  flexible  wall  and  its  supports. 
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1  pac<r  =  rasch  ■  raschetnyy  =  design(ed) 
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A  DEVICE  FOR  PRESS-FITTING  THE  ENDS  OF  TUBES  BY  HEADING  OUT 

Various  methods,  and  the  corresponding  devices,  are  known  for 
press-fitting  the  ends  of  tubes  into  tube  sheets,  usually  of  heat  ex¬ 
changers,  including  devices  with  reverse-tapered  punches. 

However,  all  known  devices  and  fixtures  are  subject  to  one  or 
more  disadvantages:  the  use  of  considerable  manual  work,  inadequate 
productivity,  the  necessity  of  preheating  the  ends  of  the  tubes  and 
heading  them  in,  inadequate  reliability  of  the  press  fit,  and  so  forth. 

The  device  proposed  here  eliminates  these  shortcomings  and  pro¬ 
vides  for  mechanization  of  most  processes  involved  in  press-fitting 
the  tube  ends. 

Installation  of  a  calibrated  stop  on  the  working-cylinder  slide- 
valve  reverser  makes  it  possible  to  automate  control  of  the  pressure 
on  the  inside  walls  of  the  tubes  as  a  function  of  wall  thickness  and 
tube  quality. 

The  device  consists  of  a  spring  taper  chuck  with  a  loaded  limiter 
ring  pushed  on  over  it.  A  reverse-tapered  rod  coupled  to  the  rod  of 
the  working  hydraulic  cylinder  is  placed  in  the  chuck. 


The  drawing  presents  the  general  appearance  of  the  device  de¬ 
scribed.  The  extra-long  six-jaw  chuck  1,  which  has  a  tapered  internal 
surface,  is  placed  in  the  front  cover  2  of  the  working  hydraulic  cylin¬ 
der  3  and  secured  by  nut  4.  The  outer  cylindrical  surface  of  the  chuck 
has  a  shoulder  A  whose  face  surfaces  move  between  contact  with  nut  4 
on  one  side  and,  on  the  other,  with  the  face  surface  of  the  loaded  re¬ 
tainer  ring  5,  which  is  slipped  on  over  the  chuck  and  keeps  it  com¬ 
pressed  at  all  times. 

As  the  hydraulic  cylinder  rod  6  moves  to  the  right,  the  tapered 
rod  7,  which  is  rigidly  connected  to  the  cylinder  rod,  moves  in  the 
same  direction,  thus  expanding  the  chuck.  The  chuck,  in  turn,  expands 
the  tube  8  and  press-fits  it  to  the  surface  of  the  hole  in  the  tube 
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The  chuck  Is  held  in  position  by  its  shoulder  A,  which  bears 
against  nut  4  and  the  projection  face  of  the  cylinder  front  cover. 

To  regulate  the  pressure  of  the  chuck  on  the  inside  surface  of 
the  tube,  the  slide-valve  reverser  of  the  hydraulic  cylinder  is  fitted 
with  a  calibrated  stopping  device  that  automatically  changes  the  pis¬ 
ton's  direction  of  motion  and  hence  that  of  the  rod  and  taper. 

When  the  tapered  rod  has  reached  its  extreme  left-hand  position, 
the  chuck,  compressed  by  spring  collar  5,  is  pulled  easily  out  of  the 
tube  as  the  entire  device  is  retracted  to  the  right. 

The  device  described  here  ensures  constant  strength  and  tightness 
of  the  fit  over  the  entire  depth,  and  also  raises  labor  productivity 
considerably. 


Object  of  Invention 

1.  Device  for  press-fitting  the  ends  of  tubes,  especially  heat- 
exchanger  tubes.  Into  the  tube  sheets  by  heading  them  out  with  a  re¬ 
verse-tapered  punch,  characterized  by  the  fact  that,  with  the  object 
of  mechanizing  the  operations  and  eliminating  preliminary  hot  inward 
heading,  it  Is  made  in  the  form  of  a  tapered  spring-loaded  chuck  with 
a  retaining  sprirfg  collar  pushed  over  it  and  bearing  against  the  end 

of  the  working  hydraulic  cylinder  housing,  with  a  reverse  taper  passing 
through  the  chuck  and  expanding  it  as  it  is  pulled  in  attached  to  the 
free  end  of  the  piston  rod. 

2.  Device  according  to  point  1,  characterized  by  the  fact  that, 
with  the  object  of  automating  the  pressure  exerted  by  the  chuck  on  \;he 
inside  wall  of  the  tube,  ?.  calibrated  stopping  device  is  Installed  on 
the  slide-valve  reverser  f  the  working  hydraulic  cylinder. 
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A  MEMBRANE-TYPE  PRESSURE-MEASURING  DEVICE 


Wire  and  foil  strain  gauges  bonded  to  a  membrane  are  used  to 
measure  pressures.  The  sensitivity  of  such  pressure  gauges  is  usually 
determined  experimentally,  by  calibration. 

With  the  purpose  of  increasing  the  sensitivity  of  membrane-type 
pressure  gauges  and  devising  a  simple  method  for  calculating  it,  the 
device  proposed  here  consists  of  four  strain-gauge  foils  and  is  de¬ 
signed  for  bonding  to  a  flat  round  membrane.  Two  of  the  transducers 
are  placed  in  the  center  of  the  membrane,  in  the  region  of  the  largest 
positive  tangential -stress  values.  The  turns  of  these  strain  gauges 
are  given  the  form  of  concentric  semicircles.  These  transducers  are 
sensitive  to  tangential  deformations.  The  two  other  transducers  are 
placed  near  the  mounting  rim  of  the  membrane,  in  the  region  where  the 
radial  deformations  have  their  largest  negative  values,  and  their 
turns  are  oriented  along  radii.  The  transducers  are  placed  in  the 
zones  in  which  the  variation  of  stresses  on  the  surface  of  the  mem¬ 
brane  may  be  regarded  in  approximation  as  linear  along  its  radius.  In 
the  zone  of  small  values  and  sign  change  of  the  tangential  and  radial 
stresses  (0.5  <  i  <  0.8),  there  are  no  strain-gauge  transducers  ( i  is 
the  ratio  of  the  current  radius  of  the  membrane  to  the  largest  radius) 

The  device  proposed  permits  sensitivity  calculations  for  the  pres 
sure  gauge  on  the  basis  of  the  well-known  formulas  for  the  design  of 
bridge  circuits  and  the  functional  relationships  for  determining  the 
tangential  and  radial  stresses  on  the  membrane  surface. 


The  drawing  shows  the  proposed  configuration  of  the  device  on  an 
enlarged  scale. 

It  has  been  established  by  experiment  that  the  device  has  a  sen¬ 
sitivity  three  times  that  of  wire  strain-gauge  bridges. 

Object  of  Invention 

Membrane-type  pressure-gauge  device  containing  foil  strain  gauges, 
characterized  by  the  fact  that,  in  order  to  improve  sensitivity,  two 
of  its  foil  strain  gauges  are  made  in  the  form  of  concentric  half 
rings  and  placed  at  the  center  of  the  membrane,  while  two  other  strain 
gauges,  whose  turns  are  oriented  along  radii,  are  placed  in  the  zone 
of  the  largest  negative  radial-stress  values,  i.e.,  near  the  mounting 
ring  of  the  membrane. 
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